Private Domestic Well Testing in the Santa Fe Region
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The N.M. Environment Department, Los Alamos National Laboratory (LANL), the City of
Santa Fe, Santa Fe County and the Good Water Company sampled 475 private domestic wells
throughout the Santa Fe region during 2009 for analyses of major anions/cations, heavy metals,
trace elements, fluoride, and nitrite/nitrate by LANL. Test results were compared with U.S.
Environmental Protection Agency (EPA) Maximum Contaminant Levels (MCLs) for public
drinking-water systems, and with N.M. Water Quality Control Commission (WQCC)
groundwater standards. Well owners were provided test results along with interpretive letters
including, when necessary, information on potential health risks and options for water treatment.

Eighty-two percent of all private wells tested did not contain any constituents at concentrations
exceeding human health standards set by EPA or WQCC. Potentially hazardous concentrations
of arsenic, uranium, fluoride, nitrate, selenium, and barium, however, were detected in 48, 29,
11,9, 3, and 1 individual wells, respectively. Beryllium, cadmium, chromium, lead, mercury,
radium, and thallium were not detected at concentrations exceeding human health standards in
any well. Six percent of the wells tested contained sulfate, chloride, and/or total dissolved solids
at concentrations exceeding WQCC aesthetic standards, but did not contain any constituents at
concentrations posing health hazards.

Arsenic exceeding the EPA MCL of 0.01 mg/L was detected in 10% of the wells tested (20%
in western Santa Fe, and 15% in Eldorado). Arsenic was positively correlated with pH, sodium,
fluoride, lithium, and boron. Upwelling of deep mineralized groundwater along fractures and
faults in western Santa Fe transports soluble arsenic into shallower aquifers. Arsenic also may be
released during desorption reactions with clay minerals and hydrous ferric oxide occurring along
flow paths in shallow aquifers.

Uranium was detected in excess of the EPA and WQCC health standards, both set at 0.03
mg/L, in 22% of the wells tested in the mountain front area. Proterozoic rocks are the likely
source of uranium. The positive correlation of uranium and sulfate in mountain front
groundwater suggests that oxidation of sulfide minerals in the Proterozoic rocks may be a
potential release mechanism for uranium.

Fluoride exceeding the WQCC groundwater health standard of 1.6 mg/L was detected in water
with low concentrations of calcium in isolated areas throughout the study area. Calcium can
control fluoride concentrations by precipitation of fluorite. Low concentrations of calcium,
potentially resulting from cation exchange, can enhance the increase of fluoride concentrations.

Nitrate detections exceeding the EPA MCL of 10 mg/L as N appear to be associated with
localized contamination from onsite septic systems, particularly in the fractured bedrock terrain
of the mountain front area. Fractured bedrock generally has a2 higher degree of vulnerability to
contamination from septic systems and other waste discharges relative to basin fill sediments.

Proceedings, 9" Annual Espaiiola Basin Workshop, March 4, 2010, Santa Fe, N.M.,

http://esp.cr.usgs.cov/ebta




Number of Wells with Concentrations Exceeding Human Health Standards
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